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SIDE AIRBAG AND METHOD OF FOLDING 

TECHNICAL FIELD 

The present application relates to side airbag devices and more 
particularly the present application relates to an apparatus and method for 
configuring the deployment characteristics of a side airbag device. 

BACKGROUND 

Vehicles are supplied with side airbag devices. Generally the 
device is located along a side of the vehicle and deploys an inflatable curtain in 
accordance with a predetermined activation occurrence. The side impact air 
bags are often mounted in close proximity to the vehicle's roof rail, doorframe 
or center pillars, or in some instances within the side door. Accordingly, the 
space or housing for the un-inflated airbag is compact and extends or traverses 
along the window area or frame, as the airbag cannot be installed in the areas 
comprising the window. Moreover, it is also desirable to have the inflatable 
cushion disposed behind a decorative trim portion of the vehicle's interior. 
Thus, the presence of the side airbag device is not observable to occupants when 
it is in its un-deployed state. 

When the air bag or inflatable cushion is mounted to the vehicle 
the top edge portion is fixed and a lower edge portion which defines the bottom 
periphery of the airbag deploys out of the storage location positioned in close 
proximity to the roof rail. Accordingly, it is desirable to provide a folded side 
airbag wherein the lower edge portion is the first portion of the airbag to deploy 
out of its housing during an activation event. 

SUMMARY OF THE INVENTION: 

This disclosure relates to a method and apparatus for providing a 
side airbag device having an inflatable cushion. The inflatable cushion is folded 
and positioned in such a manner that the portion of the inflatable cushion 
comprising the furthest point of deployment from a point of securement of the 
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inflatable cushion to the vehicle is deployed around a deployable structure 
housing the un-inflated cushion first. 

A method and apparatus for providing a side airbag device for 
use in a vehicle, comprising: an inflatable cushion for deployment from an 
unexpanded state to an expanded state. The inflatable cushion is positioned 
behind a headliner of the vehicle in an un-inflated state and the inflatable 
cushion is configured to traverse a side of the vehicle when it is inflated. The 
inflatable cushion also comprising a deploying edge that defines a portion of a 
periphery of the inflated cushion, wherein the inflatable cushion is folded in a 
manner that causes the deploying edge to deploy as a first leading edge as said 
inflatable cushion is inflated to an expanded state by an inflator wherein the 
deploying edge is the first portion of the inflatable cushion to expand around the 
headliner. 

A method for folding an inflatable cushion of a side airbag 
device, comprising: providing a securement end of the inflatable cushion; 
creating a first fold at a first position away from the securement end, the first 
fold and the securement end defining one side of the folded inflatable cushion; 
positioning a traversing portion of the inflatable cushion away from the first 
fold, the traversing portion defining another side of the folded inflatable 
cushion; creating a plurality of folds from the traversing portion back towards 
the first fold; positioning an end portion of the inflatable cushion about the 
plurality of folds, the end portion defining another two sides of the folded 
inflatable cushion, wherein the end portion is the first portion of the inflatable 
cushion to deploy when the inflatable cushion is inflated. 

A side airbag device for use in a vehicle having a forward end, a 
rearward end and a pair of sides disposed therebetween, comprising: an 
inflatable cushion for deployment from an unexpanded state to an expanded 
state, the inflatable cushion being configured to traverse a portion one of the 
pair of sides of the vehicle in the expanded state, the inflatable cushion 
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comprising an inflation opening, a fixed portion and a deploying edge, the 
deploying edge comprising a majority of a periphery of the inflatable cushion; 
an inflator for inflating the inflatable cushion; wherein the inflatable cushion is 
folded in a manner that causes the deploying edge to deploy as a first leading 
edge as the inflatable cushion is inflated to the expanded state by the inflator. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a side elevational view of an inflatable cushion of an 
exemplary embodiment of the present invention in a stored position; 

Figure 2 is a side elevational view of an inflatable cushion in a 

deployed state; 

Figure 3 is a side elevational view of an alternative inflatable 
cushion configuration in a deployed state; 

Figure 4 is a view along lines 4-4 of Figure 1; 

Figure 5 is a view illustrating the partial deployment of the 

airbag; and 

Figure 6 is a view of an alternative exemplary embodiment of the 
present invention. 

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS 

This disclosure relates to an airbag device wherein the inflatable 
cushion is stored in such a manner that the first portion to deploy from the 
storage location of the inflatable cushion is the lower leading edge of the same. 
More particularly, the inflatable cushion is folded in such a manner that the 
lower leading edge of the deployed cushion is deployed first from a storage 
location or housing area of the body inflated inflatable cushion. 

Referring now to Figure 1 an airbag 10 is illustrated. Airbag 10 
is manufactured and constructed in accordance with exemplary embodiments of 
the present invention. Figure 1 illustrates the airbag mounted to a vehicle 12 in 
a stored or non-deployed state. Vehicle 12 comprises a front pillar 14, a rear 
pillar 16 and if the vehicle has more than one door per side, a center pillar 18. 
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Airbag 10 is stored and mounted to or proximate to the vehicle roof rail 20. In 
some applications a first tether or connecting means 22 connects a front portion 
24 of the air bag to the front pillar and a second tether or connecting means 26 
connects a rear portion 28 of the air bag to the rear pillar. If is of course, 
understood that depending on the application requirements or configuration of 
the airbag device, airbag 10 may or may not require connecting means 22 and 
26. Thus, the connecting means 22 and 26 are provided as examples and the 
present invention is not intended to be limited by the same. 

As illustrated, the rear portion of the air bag is in fluid 
communication with a gas generator or inflator 30 positioned to provide an 
inflation gas to inflate airbag 10. It is, of course, understood and as applications 
may vary, the positioning of the inflator may be located in other positions than 
those illustrated in the drawings. For example, the inflator may be located in a 
forward vehicle position. Thus, the presented location is provided as an 
example and the present invention is not intended to be limited by the same. In 
yet another alternative, the inflator may be remotely located and a conduit or 
other fluid providing means is used to supply the inflating gas from the inflator 
to the inflatable cushion. 

Figures 2 and 3 illustrate airbag 10 in an inflated or deployed 
state. As illustrated in Figures 2 and 3 airbag 10 comprises a deploying edge 
32, which comprises the bottom portion of the airbag that traverses across the 
window openings or window frames of the vehicle. Airbag 10 also comprises a 
forward edge 34, a rearward edge 36 and a fixed edge 38. Fixed edge 38 
represents the portion of the airbag that remains in substantially the same 
position regardless of whether the airbag 10 is deployed or not. 

Figures 2 and 3 also illustrate different types of airbags or 
inflatable cushion arrangements e.g., internal cavities, tethers or seams 
positioned to provide desired inflation characteristics or effects. It is understood 
that the configuration of airbag 10 may vary and the illustrations in Figures 2 
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and 3 are provided as examples and the present invention is not intended to be 
limited to the specific configurations provided in the figures as they are 
considered ancillary to the present invention. Moreover, the present invention 
is contemplated for use with other vehicle configurations than those illustrated 
5 in Figures 1-3. For example, the vehicle may be include three rows of seats 
such vehicles include but are not limited to sports utility vehicles, station 
wagons, vans or minivans. Conversely, the vehicle may comprise only a single 
row of seats such vehicles include but are not limited to sports coups. 

10 During deployment the tethers or connecting means secure the 

inflatable cushion between the A-pillar 14 and the C-pillar 16 spanning the B- 
pillar 18. However, the inflatable cushion may be made to extend more 
rearwardly and is secured to a D-pillar of a vehicle having a longer body frame. 
Furthermore, the inflatable cushion may be configured for deployment only in 

1 5 the forward compartment of the vehicle wherein the inflatable cushion is 

connected to only the A-pillar and B-pillars. In an exemplary embodiment, a 
single inflatable cushion is configured to traverse between both the front and 
rear passenger compartments. Accordingly, the inflatable cushion is connected 
at one end to the A-pillar 14 and the C-pillar 16. It is, of course, understood that 

20 these connection points may vary with the configuration of the inflatable 
cushion. 

The inflatable cushion may be made of any suitable air bag 
material for holding gas. In an exemplary embodiment, the inflatable cushion 

25 comprises two sheets of woven nylon fabric lined with urethane or other 

substantially impervious material such as silicone. The two urethane coated 
nylon sheets are secured to one another along an outer periphery thereof to 
define the overall air bag shape. Prior to deployment, the inflatable cushion is 
stored in a compartment mounted to the roof rail 24 or proximate to the roof rail 

30 as shown in Figure 1 . In order to store the airbag into the compartment the un- 
inflated airbag is folded into a configuration which allows it to occupy a small 
discrete area within the vehicle interior. In accordance with exemplary 
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embodiments of the present invention, the inflatable cushion is folded by a 
machine in order to provide the configurations disclosed herein. It is also 
possible to fold the inflatable cushion by hand. 

5 The tethers or connecting means are also stored in compartments 

of corresponding pillars 14 and 16. When a predetermined activation event or 
occurrence is detected, the inflatable cushion is inflated by gas from inflator 30. 
In general, inflator 30 will receive an inflation or deployment signal that causes 
inflator 30 to generate an inflation gas for inflating the inflatable cushion. In an 

10 exemplary embodiment, the deployment signal is generated by a controller, 

such as a microcontroller of a sensing and diagnostic module configured for use 
with the airbag module. The sensing and diagnostic module receives a plurality 
of signals from appropriate sensing devices (e.g., door mounted 
accelerometers), and will generate a deployment signal if a predetermined 

1 5 activation event has been sensed. 

Referring now to Figure 4, a cross sectional view of airbag 10 
secured in an un-inflated configuration is illustrated. In accordance with an 
exemplary embodiment fixed edge 38 of airbag 10 is secured to a portion of 
20 roof rail 20. In this state airbag 10 is received within an area defined by roof 
rail 20 and headliner 40. 

In accordance with exemplary embodiments, headliner 40 
comprises a portion of the interior trim of the vehicle and is configurable to be 

25 secured about airbag 10 in a detachable manner. As is known in the related arts, 
headline 40 provides an aesthetically pleasing appearance for the vehicle 
interior. In an exemplary embodiment headliner 40 is constructed out of 
material capable of being deflected or separated in response to the inflation 
pressure of airbag 10 during deployment. It is, of course, understood that 

30 headliner 40 may have other configurations and/or tear seams or grooves to 
facilitate movement of a portion of the headliner when the side airbag deploys. 
For example, headliner 40 may be configured to and a series of curves which 
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allow the headliner to be disposed around the folded inflatable cushion when it 
is secured to the vehicle roof rail. Moreover, the curves may assist in the 
deployment of the inflatable cushion by allowing the headliner to fold at certain 
points defined by the curves of the headliner. 

5 

In accordance with an exemplary embodiment airbag or 
inflatable cushion 10 is positioned behind headliner 40 in the following 
configuration. First, the inflatable cushion is folded in accordance with 
exemplary embodiment of the present invention, which will be discussed below 
10 when referring to the cross sectional view of Figure 4. In an exemplary 

embodiment, fixed edge 38 is secured to the roof rail by a plurality of bolts, 
screws or other adequate type of securing means. Fixed edge 32 also comprises 
a plurality of openings for use with the plurality of securing means for securing 
fixed edge 32 to the vehicle roof rail. 

15 

As illustrated in Figure 4, the folded inflatable cushion travels 
downwardly from fixed edge 38 until a first fold 42 is made. Once installed in 
the vehicle, these portions of the inflatable cushion are located at the outboard 
side of the vehicle (e.g., Figure 4). The folded cushion is then arranged to have 

20 an upper traversing portion 44 that traverses towards an inboard side of the 
vehicle. The traversing portion extends over one side of a plurality of folds or 
pleats 46 of the airbag which are folded over each other back towards the 
outboard side of the vehicle or towards first fold 42. At this point the cushion is 
then folded to have a lower traversing portion 48 that traverses back towards the 

25 inboard side of the vehicle. Finally, an end portion or belt line portion 50 

corresponding to deploying edge 32 is folded over the inboard side of the folded 
cushion. Thus, once installed into the vehicle, end portion 50 is positioned to be 
the first portion of the side airbag which contacts headliner 40 and therefore end 
portion 50 is the first portion that travels around headliner 40 as the cushion is 

30 inflated by the inflator. 
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It is this folding configuration that causes end portion 50 
corresponding to deploying edge 32 to deploy first out of the receiving area 
defined by roof rail 20 and headliner 40. The initial deployment configuration is 
illustrated in Figure 5 wherein a portion of inflation gas has been supplied to 
inflatable cushion 10 during the initial stages of inflation and end portion 50 is 
the first portion to deploy out of headliner 40. Then each one of the plurality of 
folds 46 will deploy downwardly as the inflatable cushion begins to assume the 
shapes illustrated in Figures 2 and 3. It is noted that the specific final 
configuration or location of end portion 50 may vary from the specific location 
illustrated in Figures 4 and 6 as long as end portion 50 contacts the headliner 
first during inflation and is the first portion to deploy around headliner 40. 

It is understood that the inflatable cushion is folded first and then 
secured to the vehicle (e.g., the secured to the roof rail and securement of the 
inflator and connecting tethers 22 and 26). Afterwards, the headliner is secured 
to enclose the folded airbag in a cavity defined by the headliner and the roof rail 
of the vehicle. 

In accordance with an alternative exemplary embodiment, a layer 
of plastic or other protective material (illustrated by the dashed lines in Figure 
4) may be disposed between relevant portions of airbag 10 and roof rail 20. In 
addition, and in accordance with yet another alternative embodiment, a plurality 
of retaining clips 60 may be disposed along the length of airbag 10 in order to 
assist in the securement of the same to the vehicle roof rail. In an exemplary 
embodiment, the retaining clips would depend away from the roof rail and be 
configured to wrap around the folded inflatable cushion. During deployment 
the retaining clips would bend out of the way as the cushion is inflated. 

In accordance with an exemplary embodiment the time to 
position (TTP), e.g., time from the initial sensing of impact or deceleration, 
activation of inflator and inflation of the airbag having the folded configuration 
of Figure 4 wherein the leading edge is positioned at the belt line or lowest 
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deployment position of the inflated airbag is function of the inflating cushion 
from its housing or cavity wherein it is installed in an un-inflated state. It is, of 
course, understood that the various configurations of the airbag module and the 
vehicle in which it is installed may affect this time. 

5 

Referring to Figure 6, an alternative exemplary embodiment of 
the present invention is illustrated. Here, fixed edge portion 38 extends directly 
from traversing portion 44 and first fold 42 is eliminated. 

10 While the invention has been described with reference to an 

exemplary embodiment, it will be understood by those skilled in the art that 
various changes may be made and equivalents may be substituted for elements 
thereof without departing from the scope of the invention. In addition, many 
modifications may be made to adapt a particular situation or material to the 

1 5 teachings of the invention without departing from the essential scope thereof. 
Therefore, it is intended that the invention not be limited to the particular 
embodiment disclosed as the best mode contemplated for carrying out this 
invention, but that the invention will include all embodiments falling within the 
scope of the present application. 
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